Pharmacokinetic monitoring of nephrotoxic antibiotics in surgical intensive care patients.
An assessment of the dosage regimens prescribed for potentially nephrotoxic antibiotics (amikacin, gentamicin, tobramycin, and vancomycin) was undertaken on surgical intensive care unit patients. In 166 patients, 224 series of blood antibiotic level determinations were obtained. Using individualized pharmacokinetic determinations, the regimens were revised as necessary to provide optimal blood levels. Because of variable volumes of distribution and elimination rates, dosing according to standard clinical guidelines produced significantly lower peaks than did pharmacokinetically determined regimens for gentamicin (p less than 0.005), tobramycin (p less than 0.0001), and vancomycin (p less than 0.05). Importantly, fewer patients achieved therapeutic levels with the original regimens than with the revised regimens for gentamicin (9% vs. 91%, p less than 0.0005), tobramycin (27% vs. 92%, p less than 0.0001), and vancomycin (30% vs. 69%, p less than 0.0001). Individualized pharmacokinetic analysis of potentially nephrotoxic antibiotics in critically ill patients is essential if therapeutic, non-toxic levels are to be maintained.